Objectives: Data on breast squamous cell carcinoma (SCC) are rare. The aim of this study was to analyze the clinical characteristics and to explore the rational treatment of patients with breast SCC. Patients and methods: We conducted a retrospective review of breast SCC cases treated at our center from 1966 to 2014. The majority of these patients received primary surgery followed by adjuvant chemoradiotherapy, whilst four elderly patients had lumpectomy only. Results: Patients with breast SCC were usually women, and large masses, large proportion of early stage disease, low levels of estrogen receptor expression, less frequent axillary lymph nodes involvement, and unfavorable prognosis were common. The 5-year overall survival and progression-free survival of all patients were 67.2% and 57.8%, respectively. Axillary nodal involvement was a significant prognostic factor for survival.
Introduction
Squamous cell carcinoma (SCC) of the breast is exceedingly rare. The prevalence is estimated to be ,0.1% of all breast carcinomas. 1, 2 A literature review revealed that most of the studies were sporadic case reports or small case series. [1] [2] [3] [4] [5] [6] [7] [8] [9] In addition, due to the lack of stringent pathological criteria, earlier reports always consisted of SCC tumors occurring with adenocarcinoma component or originating from the adjacent skin. Therefore, the clinical characteristics and treatment outcomes of patients with SCC of the breast have not been well defined. Furthermore, the treatment options for breast SCC have been based on extrapolation from the experience with breast infiltrating ductal carcinoma (IDC), so the optimal therapy for SCC of the breast has yet to be determined. To date, the prognosis and optimal treatment for SCC of the breast remain controversial. Although some authors believed that there were no significant differences between the prognosis of breast SCC and that of other breast malignancies, 5, 8, 10, 11 other reports suggested a poorer prognosis. 6, 7, [12] [13] [14] To clearly identify the prognosis and treatment of this rare entity from our experience, we retrospectively studied the clinical characteristics and treatment outcomes of SCC of the breast treated in our hospital.
Patients and methods
Between 1966 and 2014, 37 consecutive patients with previously untreated SCC of the breast were reviewed at our institution. Since nine cases were diagnosed before the 
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Zhang et al year 2000, our pathologist reviewed the histopathological slides and made the definitive diagnosis of SCC of the breast according to the criteria defined by Rosen: 15 1) .90% of the area was SCC, 2) absence of skin involvement, and 3) absence of other primary SCC. Following reexamination, patients failing to meet the criteria were excluded, and the remaining 30 patients finally diagnosed as pure SCC of the breast comprised this study. The markers of estrogen receptor (ER), progesterone receptor (PR), and Her2/neu were also tested by immunohistochemistry according to the following criteria: .10% of tumor cells with positive nuclear staining were regarded as ER/PR positive and .10% of tumor cells with positive membranous staining were regarded as Her2/neu positive. In some patients, in the early stages of the study, hormone receptors were unavailable owing to the lack of enough tissue.
Information regarding demographic features, clinical findings, and treatment were reviewed from the medical records. Generally, all patients received cervical and abdominal ultrasonography and chest radiography, and if found to be in an advanced stage, isotope bone scan was suggested. In addition, contralateral mammography was applied to rule out the secondary breast carcinoma. This study was approved by the Institutional Review Board of Cancer Institute and Hospital, Tianjin Medical University, and all patients provided written informed consent in accordance with the Declaration of Helsinki.
Treatment
All patients received surgery as the primary treatment. Of them, five patients received breast conservative surgery (BCS) and 15 patients received mastectomy followed by chemotherapy and/or radiotherapy. The remaining four elderly patients (all .80 years old) had lumpectomy and refused any further therapy.
Cyclophosphamide-methotrexate-fluorouracil combination was the frequently used chemotherapy regimen more than 20 years ago, whereas taxane-or adriamycin-based chemotherapy regimens were used more frequently in the past 20 years. All the patients except the four elderly patients who had lumpectomy received adjuvant chemotherapy. Five patients also had neoadjuvant chemotherapy with the similar regimens. Six patients with T3/T4 stage disease or positive axillary lymph nodes were also instituted adjuvant radiotherapy. The radiotherapy field comprises chest wall and supraclavicular field, and the median radiation dose was 50 Gy (range 40-52), with a dose per fraction of 2 Gy.
statistical analysis
Statistical analysis was performed using the statistical package for the social science (SPSS for Windows 15.0; SPSS Inc., Chicago, IL, USA). Overall survival (OS) and progression-free survival (PFS) were estimated using the product limit Kaplan-Meier method. OS was calculated from the date of surgery to the time of death from any cause or until the last follow-up. PFS was calculated from the date of surgery to the time of disease progression, recurrence, or death. Treatment failure was defined as disease progression, recurrence, or metastasis. Survival differences between the groups were calculated using the log-rank test.
Results

Patient characteristics
Clinical characteristics of the patients are listed in Table 1 . This study included one male patient and 29 female patients. The median age was 50 years (range: 28-87 years), with four patients older than 80 years. The most common presenting symptom was palpable mass and a median tumor size of 3.1 cm (range: 1.1-15 cm), with seven patients having a mass of .5 cm. Eleven (11/30, 36.7%) patients had axillary lymph node involvement, with two of them having more than four positive axillary nodes. The majority of patients (25/30, 83.3%) were in the early stage of tumor development (T1: n=7 and T2: n=17), according to the American Joint Committee on Cancer/Union for International Cancer Control (2010 edition) staging system for breast cancer. There were five patients with stage I disease, 18 patients with stage II disease, and seven patients with stage III disease. Of the patients with available receptor status, two patients (2/19) were ER positive, one patient (1/18) was PR positive, and five patients (5/15) were Her2/neu positive.
Treatment outcomes
With a median follow-up time of 55 months for living patients, the 5-year OS rate and PFS rate were 67.2% and 57.8%, respectively, with the median OS and PFS not reached (Figure 1 ). At the final follow-up, 20 patients were alive with no evidence of disease, seven patients died from breast cancer, and the remaining three patients lived with disease.
Univariate analysis revealed that none of the following factors, including sex, age, primary location, tumor size, and overall stage, showed significant prognostic effect on OS. Interestingly, only axillary lymph node involvement was a significant prognostic factor for both OS and PFS ( Table 2) . The prognosis of patients who had axillary lymph node involvement was significantly inferior to those without. The 5-year OS and PFS rates were 100% and 79.9%, respectively, for patients without axillary lymph node involvement when compared with 31.7% and 31.8%, respectively, for those 
Patterns of failure
Ten patients (10/30, 33.3%) had disease progression or developed recurrence. Median time to treatment failure from the surgery was 19.5 months. Of the patients with treatment failure, three patients had local regional recurrence, five patients had distant metastasis, and two patients had both local and distant metastases. There was no difference between radical and conservative surgery groups. Of the patients with relapsed disease, two patients with localized disease received radiotherapy, three patients with distant disease received chemotherapy, and the remaining five patients refused further therapy. The median survival of the patients with relapsed disease was only 6.0 months.
Discussion
Although the clinicopathological features of breast IDC have been well recognized, there are few data regarding the clinical behavior and treatment outcomes of breast SCC. This study 
3184
Zhang et al provides the clinical features and treatment outcomes of a relatively large series of patients with breast SCC. Most of the clinical features of SCC of the breast, such as large proportion of patients diagnosed in the early stage of disease, low levels of ER expression, and less frequent involvement of axillary lymph nodes, are in contrast to those of IDC. Although some of the abovementioned features are suggestive of a low-tumor burden, as indicated by a large proportion of patients with early stage disease and less frequent involvement of axillary lymph nodes, they still had an unfavorable prognosis, which is largely poorer than stage-adjusted IDC. The survival outcomes in this study are comparable with other studies, 6, 7, [12] [13] [14] 16 where the 5-year OS rate and PFS rate were 67.2% and 57.8%, respectively. The OS rate is similar to that in the reports from Grabowski et al, 12 Behranwala et al, 7 and surveillance epidemiology and end results data 13 but differs from the rates reported by Hennessy et al 13 and Aparicio et al. 6 Given the rarity of this tumor, most of the patients were treated similar to IDC considering that these malignancies share the same primary site. However, due to the invasiveness and poorer prognosis, mastectomy is frequently used as shown by a majority of the reports. [6] [7] [8] 13, 14 Most studies on SCC of the breast reported favorably on the administration of mastectomy instead of BCS. Whether or not BCS is a safe and effective treatment option for this rare entity is unknown. In this study, five patients received BCS, though the small series, at the final follow-up, and none had local regional recurrences. Therefore, we believe that BCS is a reasonable option as the treatment for SCC of the breast. Data from metaplastic breast cancers (MBCs) also demonstrate that BCS is a choice for the treatment for patients with MBC, and the survival was comparable between the two surgery types. 17 This, combined with our experience, suggests that BCS is not contraindicated in the treatment of SCC of the breast.
In addition, none of the studies have addressed the role of more conservative surgery such as lumpectomy for the treatment of SCC of the breast. Our study had proved that lumpectomy was safe for the cohort of very elderly patients who have been always associated with other comorbidities. In this study, the four elderly patients had at least one comorbidity. Therefore, lumpectomy was used, and given the relatively long follow-up period, the survival was favorable, which proved that lumpectomy was safe and effective. This is consistent with the observations that tumors always grow more slowly in old people. 18, 19 This might be explained by either physical factors or immunological factors.
Of interest, neoadjuvant chemotherapy was undertaken in five patients; however, no response was observed, and tumor progressed in one patient. The same phenomenon was seen in Hennessy et al's 13 and Nayak et al's 14 studies. This, to some extent, reveals the chemoresistance of SCC of the breast, which is different from SCC originating from head and neck regions with a complete response rate as high as 80%. 16 Poor response to chemotherapy suggested that neoadjuvant chemotherapy is not applicable in advanced SCC of the breast. In addition, most of the histopathological and immunohistochemical analyses of MBCs suggested that they have a basal-like phenotype. 20, 21 However, as a subtype of MBCs, response to chemotherapy for SCCs of the breast is extremely poor, which is different from basal-like infiltrating carcinoma. 22 Chemoresistance and the triple negativity of SCC of the breast preclude the conventional chemotherapy, targeted therapy, and neoadjuvant therapy. Innovative chemotherapy regimens need to be explored in the future. 
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Conclusion
SCC of the breast is clinically rare and aggressive. Treatment outcomes were poor after primary surgery and adjuvant chemoradiotherapy. Distant metastasis was the main failure pattern. As a result, the addition of newer chemotherapy regimens and target therapy into the innovative multimodality therapy might improve the patients' outcomes.
